Searching PAJ 



BEST AVAILABLE COPY 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 1 1 -09841 8 

(43)Date of publication of application : 09.04.1999 



i t. rrr. — : 

(51)Int.CI. 




H04N 5/335 
H04N 5/225 




1 

(21)Application number 


09-278153 


(71)Applicant 


: TOYOTA CENTRAL RES & DEV LAB 








INC 


(22)Date of filing : 


24.09.1 997 


(72)Inventor : 


TSUKADA TOSHIHIKO 








MIZUNO MORIMICHI 








YAMADA KEIICHI 








YAMAMOTO ARATA 



(54) IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To generate an image with a 
proper and wide dynamic range without causing disturbance 
of an image in the case of picking up an object that moves 
at a high speed. 

SOLUTION: An incident light L is split into two or more 
lights LI, L2 with different prescribed luminous intensity 
ratios A/I, A.2, and image pickup elements 41, 42 receiving 
the split incident lights L1, L2 generate an image. Since 
plural images 1, 2 are picked up synchronously with each 
other, even in the case that an object moves at a high 
speed, the position of the moving object at a high speed is 
placed at the same position even on plural images. Since a 
shutter speed is set for each of the image pickup elements 
41, 42, an exposure ratio of plural images is set based on a 
ratio of the product between the intensity of the split lights 
and the shutter speed by setting the shutter speed 
respectively in a range not affected by a high speed 
movement. Then the image pickup device complies with a 
wide variety change of a lighting environment of the 
measured object. 
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(54) IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To generate an image 
with a proper and wide dynamic range without causing 
disturbance of an image in the case of picking up an 
object that moves at a high speed. 
SOLUTION: An incident light L is split into two or 
more lights L1, L2 with different prescribed luminous 
intensity ratios A 1 f A 2, and image pickup elements 
41 , 42 receiving the split incident lights L1, L2 
generate an image. Since plural images 1, 2 are picked 
up synchronously with each other, even in the case 
that an object moves at a high speed, the position of 
the moving object at a high speed is placed at the 
same position even on plural images. Since a shutter 
speed is set for each of the image pickup elements 
41, 42, an exposure ratio of plural images is set based 
on a ratio of the product between the intensity of the 
split lights and the shutter speed by setting the 
shutter speed respectively in a range not affected by 
a high speed movement. Then the image pickup 

device complies with a wide variety change of a lighting environment of the measured object. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

_____ — — — " - 

[Claim 1] In the image pick-up equipment which obtained the image of an extensive dynamic 
range by picturizing a body with different light exposure and compounding the image data 
obtained An incident light division means to divide incident light into two or more different 
optical predetermined intensity ratios, By the image sensor with which only the number of 
partitions which receives each incident light divided by said incident light division means, and 
outputs the signal according to the optical reinforcement which received light was prepared, 
and the exposure time respectively set up for said two or more image sensors of every The 
shutter control means for performing the image pick-up by said each image sensor, and the 
synchronizing means for adjusting the timing of two or more of said image sensors of 
operation, and picturizing to the same timing, Image pick-up equipment characterized by 
having a signal composition means for compounding the output signal from said two or more 
image sensors, and outputting a composite signal. 



[Translation done.] 



../tra n_we b.cgLeju e? u=htt^^ 



1/6 <<— v 

m 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to image pick-up equipments to which the 
dynamic range of an image sensor was made to extend, such as a video camera and an 
electronic camera, in the image pick-up of a high-speed mobile. 
[0002] 

[Description of the Prior Art] Generally the dynamic range of an image sensor becomes 
settled in the ratio of the noise level of an output signal, and saturation level. It compares with 
the dynamic range of an image sensor. When the dynamic range for an image pick-up is large, 
By establishing means (for example, lighting reinforcement, the amount of diaphragms, shutter 
speed, the amount of transparency of a filter, etc.) to adjust the light exposure to an image 
sensor, changing light exposure to a multistage story and picturizing it by this It is known well 
that the image of a dynamic range larger than the dynamic range of an image sensor can be 
picturized (). [ Rangaraj M.Rangayyan, ] [ Richard Gordon:"Expanding ] the dynamic range of 
x-rayvideodensitometry using ordinary imagedigitizing devices", Applied Optics, and Vol. — 
23, No.18, pp.31 17-31 20, and 1984 : JP,57-212448,A: — JP.60-521 71 ,A: JP.60-521 72.A: 
JP,62-108678,A: — JP,1-99036,A: — JP.2-100564.A. 

[0003] In order to obtain the image of an extensive dynamic range, combining the 1st image 
which light exposure was changed to two steps and picturized it with the 1st light exposure 
(time amount) T1 with shutter speed, and the 2nd image picturized with the 2nd light exposure 
(time amount) T2 by the CCD image sensor with an electronic shutter is proposed (a 
Japanese-Patent-Application-No. No. 146404 [four to ] official report, JP,62-108678,A). . 
[0004] In these composition, when picturizing the nonlinearity and the dynamic body of an 
image sensor, by the way, the relation of the incident light reinforcement and the compounded 
lightness value of a knot is no longer a straight line, and a smooth synthetic image is not 
obtained. JP,7-75026,A is proposed in order to solve this problem. This technique is 
characterized by acquiring the synthetic lightness value Z by Z=Pxg1(P)+kQxf1 (P) from the 
lightness value P with the longer exposure time acquired, and the lightness value Q with the 
shorter exposure time, when change of the exposure time is made into two steps. That is, a 
weight function g1 (P) and f1 (P) are functions which are the value of 0, and change linearly in 
1 and the range which is not adopted in the range of a lightness value in which the lightness 
values P and Q are adopted, respectively so that it may be set to g1(P)+f1(P) =1 on the 
boundary of the range. Smooth composition is made to be obtained by giving this weight 
function g1 (P) and f1 (P) with the common lightness value P about a lightness value. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the above-mentioned synthetic 
approach is picturizing the image pick-up from which the exposure time differs at different 
time of day, when a body moves to a high speed, it has the problem that smooth composition 
is not obtained. That is, in two or more lightness images which the exposure time was changed 
and were obtained, the location of an image will shift and the converted lightness values in the 
same pixel differ. Consequently, even if it gives a weight function with a common lightness 
value, the part from which the relation between incident light reinforcement and a synthetic 
lightness value does not change linearly in addition in the border area of the divided lightness 
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field exists, and the spike of a lightness value occurs in an image. 
[0006] Accomplishing this invention in order to solve the above-mentioned technical problem, 
the purpose is making the image of a proper extensive dynamic range generate also in the 
image pick-up of the body which moves at high speed, without only an image producing whom. 

[0007] 

[Means for Solving the Problem] In the image pick-up equipment which obtained the image of 
an extensive dynamic range by this invention picturizing a body with different light exposure, 
and compounding the image data obtained An incident light division means to divide incident 
light into two or more different optical predetermined intensity ratios, By the image sensor 
with which only the number of partitions which receives each incident light divided by the 
incident light division means, and outputs the signal according to the optical reinforcement 
which received light was prepared, and the exposure time respectively set up for two or more 
image sensors of every The shutter control means for performing the image pick-up by each 
image sensor, and the synchronizing means for adjusting the timing of two or more image 
sensors of operation, and picturizing to the same timing, It is characterized by establishing the 
signal composition means for compounding the output signal from two or more image sensors, 
and outputting a composite signal. 

[0008] In addition, when the obtained synthetic image is inspected and the required lightness 
value is not acquired, the shutter speed of each image sensor is changed by the shutter 
control means, and you may make it picturize again. Moreover, the shutter speed ratio of each 
image sensor is changed, and you may make it picturize again with the lightness value of a 
synthetic image. 
[0009] 

[Function and Effect(s) of the Invention] Incident light is divided into two or more different 
optical predetermined intensity ratios, and an image is generated by each divided incident light 
with each image sensor. Therefore, since two or more images synchronize and are picturized, 
also when a device under test moves at high speed, the location of a high-speed migration 
body can be made into the same location on two or more images. Moreover, since shutter 
speed can be set up for every image sensor, the light exposure ratio of two or more images 
can be set up by the ratio of the product of the divided luminous intensity and shutter speed 
by being the range which is not influenced by high-speed migration, and setting shutter speed 
as each value. Therefore, it can be made to correspond to a wide range change of the lighting 
environment of a device under test. 
[0010] 

[Example] One example of this invention is shown in drawing 1 . 

The [1st example] In drawing 1 , the incident light L from a device under test is divided into 
two incident light L1 and L2 through a lens 1 1 by the prism 10 as an incident light division 
means. Incidence of these incident light L1 and L2 is carried out to the CCD components 1 
and 2 which frame shutter CCD cameras 41 and 42 as an image sensor have, respectively. 
CCD cameras 41 and 42 have electronic shutter ability, and can set up the exposure time 
according to an individual, respectively. Moreover, CCD cameras 41 and 42 output the digital 
signals S1 and S2 which are the lightness values of an image, and the image is memorized in 
image memories 21 and 22. And the image of each image memories 21 and 22 is compounded 
by the synthesizer unit 31, and is memorized as a synthetic image in an image memory 32. 
[001 1] The synchronizing circuit 30 outputs a seizing signal to two CCD cameras 41 and 42 at 
coincidence. CCD cameras 41 and 42 are the shutter speed ts within the exposure time tmax 
which is not influenced by the device under test of migration. It is set up. Moreover, a 
reflection factor differs from permeability, the incident light L1 divided by transparency is 
reinforcement lambda 1, and prism 10 can make the incident light L2 divided by reflection 
reinforcement lambda 2. Two images which measured the device under test to coincidence 
and were picturized with the light of two different reinforcement by this can be obtained. 
[0012] Next, the procedure of a synthesizer unit 31 is explained. Let the lightness value of the 
image 2 obtained by the 1st lightness value D1 and the incident light L2 of reinforcement 
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lambda 2 in the lightness value of the image 1 obtained by the incident light L1 of 
reinforcement lambda 1 be the 2nd lightness value D2. The following functions f and g are 
defined. The 2nd lightness value D2 is 0 below in the 1st predetermined value (D2a), and if the 
2nd predetermined value (Ds) is multiplied by Function f from the 1st predetermined value 
(D2a), it is a function which changes to 0-1 gradually. Moreover, the 2nd lightness value D2 is 
1 below in the 1st predetermined value (D2b), and if the 2nd predetermined value (Ds) is 
multiplied by Function g from the 1st predetermined value (D2b), it is a function which 
changes to 1-0 gradually, in addition, Ds <=Dsat it is . 

[0013] An example of Functions f and g is shown in (a) of drawing 2 , and (b), respectively. 
Functions f and g decide at what kind of rate to adopt the 1st lightness value D1 of the 1st 
image, and the 2nd lightness value D2 of the 2nd image, respectively so that it may mention 
later. Therefore, it is desirable that f(D2)+g (D2) becomes unit quantity about the value of D2 
of arbitration. So, at the example shown in (a) of drawing 2 , and (b), it is g (D2) [0014] 
[Equation 1] 
g(D2)=1-f (D2) — (1) 

It is carrying out. In addition, f(D2)+g (D2) does not become unit quantity about the value of 
D2 of arbitration, and though minute amount change is carried out, the engine performance of 
this equipment does not usually deteriorate greatly by this. 

[0015] Therefore, a synthesizer unit 31 calculates a degree type for each [ in an image 1 and 
an image 2 ] pixel of every. 
[Equation 2] 

D0=(D1xlambda2/lambda1) xf(D2) +D2xg (D2) — (2) 

[0016] However, DO is the lightness value of a synthetic image. Thus, the synthetic lightness 
value DO in an extensive dynamic range image is calculated from the 1st lightness value D1 of 
the 1 st image, and the 2nd lightness value D2 of the 2nd image. 

[0017] Functions f and g are near the incident light on-the-strength field where an image with 
larger light exposure is saturated, and it is [ making it the criteria which determine weight, 
since it decides at what kind of rate the 1st lightness value D1 and the 2nd lightness value D2 
are adopted ] usually desirable that it is an image with larger light exposure. In this example, 
since optical reinforcement is Iambda1<lambda2, it is based on the 2nd lightness value D2. 
[0018] On the other hand, it is based on the 1st lightness value D1 when optical 
reinforcement is Iambda1>lambda2. It is [Equation 3], when converting the 1st lightness value 
D1 into the lightness value equivalent to the sensibility of the 2nd lightness value D2 and 
processing it at the time of the latter. 
D0=(D1xlambda2/lambda1) xf(D1) +D2xg (D1) — (3) 
It comes out and the synthetic lightness value DO is acquired. 

[0019] Moreover, it is [Equation 4], when converting the 2nd lightness value D2 into the 
lightness value equivalent to the sensibility of the 1st lightness value D1 and processing it. 
D0=D1xf(D1) +(D2xlambda1/lambda2) xg (D1) — (4) 
It carries out. 

[0020] A function as replaced with the functions f and g shown in drawing 2 , for example, 
shown in drawing 3 can also be used. The function and Function g which are missing from the 
2nd predetermined value from the 1st predetermined value, and change from 0 to 1 gradually 
can be used by it not only in the function shown in drawing 2 or drawing 3 , if Function f is a 
function which is missing from the 2nd predetermined value from the 1st predetermined value, 
and changes from 1 to 0 gradually. In addition, the value 1 expresses the unit quantity of the 
weight to the value converted into the lightness value equivalent to the sensibility of the 2nd 
lightness value D2 here, and even if this is 2, it is in ** that there is no essential change in 
this example only by the value of a result doubling. 

[0021] Moreover, although optical reinforcement was divided into two, you may make it divide 
into plurality in the above-mentioned example. For example, the prism P1-Pn which makes the 
reflection factor and permeability of light 50% as shown in drawing 4 is formed in n pieces and 
a serial, and it is each prism Pi. You may make it allot the transmitted light of prism Pi— 1 of 
the preceding paragraph for 2 minutes. And each prism Pi What is necessary is just to use the 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejue 



04/12/27 



;ion lierht. If reinforcement of incident light L is^et 



4/6 ^— v 



reflected light as a division light. If reinforcement of incident light L i^9!t to lambda by doing 
in this way, reinforcement is lambda/2, lambda/22, lambda/24, —lambda/2 n. The light divided 
into n pieces can be obtained. 

[0022] Moreover, by the above-mentioned explanation, in order to simplify explanation, the 
exposure time of two CCD cameras 41 and 42 was set up equally, and it explained equal [ the 
light exposure ratio ] to the optical intensity ratio. However, since it is dependent on the 
product of incident light reinforcement and the exposure time, i.e., light exposure, the following 
explanation explains the lightness value of an image using light exposure. 
[0023] As shown in drawing 5 (a), as for the relation between optical reinforcement and the 
lightness value which an image sensor outputs, the case where the cases where the cases 
where the cases of criteria light exposure are S and twice are R and 4 times are Q and 8 
times is shown by P. The range of a lightness value where an image sensor outputs in any 
case is restricted to a field Y1. And for the noise included in the output of an image sensor, 
the precision of a lightness value worsens, so that the output value of an image sensor is 
small in a field Y1. When it picturizes with criteria light exposure, the field of the optical 
reinforcement of X1-X4 can be detected, when it picturizes by the twice of criteria light 
exposure, the field of the optical reinforcement of X1-X3 can be detected, and a field X4 
turns into a saturation region. When similarly fields X1-X2 cannot detect fields X3-X4 in a 
detectable field in a saturation region when it picturizes with light exposure 4 times the light 
exposure of criteria, and it picturizes with light exposure 8 times the light exposure of criteria, 
a field X1 is a detectable field and fields X2-X4 become undetectable in a saturation region. 
[0024] The lightness value picturized with each light exposure is converted into the lightness 
value picturized with the maximum light exposure. Namely, each lightness value is set to P, 
and 2Q, 4R and 8S. As for this invention equipment, the value of A'B of value [ of the 
section ] and lightness value 2Q' section of the lightness value P and the value of CD of 
value [ of the section ] and lightness value 8S' section of lightness value 4R are adopted to 
the lightness value of the fields X1, X2, X3, and X4 on the strength [ optical ], respectively. 
Consequently, as shown in drawing 5 (b), the dynamic range of a lightness value is extended to 
fields Y1-Y4 using the accurate field of an image sensor output. 

[0025] First, the synthetic lightness value Z1 whose dynamic ranges are fields Y1-Y2 
calculates from the lightness value P and lightness value 2Q. In order to smooth the synthetic 
lightness value Z1 in the boundary part of a field at this time, the lightness value P and 
lightness value 2Q are integrated with the weighting factor of the function shown in (a) of 
drawing 6 , respectively, and each product value is added. At this time, each weighting factor 
is called for by each function value g1 (P) which used the common lightness value P, and f1 
(P), as shown in (a) of drawing 6 . That is, according to the ratio which changes in the 
property of the saturation region of the lightness value P shown by (a) of drawing 6 , the 
lightness value P and lightness value 2Q are added from before for a while. 
[0026] That is, the synthetic lightness value Z1 is calculated by the degree type. 
[Equation 5] 

Z1=Pxg1(P)+2 Qxf1 (P) — (5) 

[0027] This synthetic lightness value Z1 serves as a property shown in drawing 7 , and that 
dynamic range is extended to Y1-Y2. Next, the lightness value Z2 which compounded the 
synthetic lightness value Z1 and lightness value 4R it can consider that it was obtained with 
the light exposure which adjoins equivalent calculates by the degree type. 
[0028] 
[Equation 6] 

Z2=Z1xg2 (ZD+4 Rxf2 (Z1) — (6) 

Weighting factor g2 (Z1) f2 (Z1) It changes with the function shown by (b) of drawing 6 . This 
weighting factor is each functions g2 and f2. It receives and is determined by the common 
variable Z1. 

[0029] Similarly, the lightness value Z which compounded the synthetic lightness value Z2 and 
lightness value 8S calculates by the degree type. 
[Equation 7] 
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Z=Z2xg3 (Z2)+8 Sxf3 (Z2) — (7) 
Weighting factor g3 (Z2) f3 (Z2) It changes with the function shown by (c) of drawing 6 . This 
weighting factor is each functions g3 and f3. It receives and is determined by the common 
variable Z2. Thus, the synthetic lightness value Z by which the dynamic range was smoothly 
extended to the range of Y1-Y4 calculates. In the above-mentioned operation, in order to 
lessen effect by the noise, as for the common variable of the function of a weighting factor, it 
is desirable to use a lightness value with bigger light exposure. 

[0030] Next, other methods of calculating a synthetic lightness value are explained. This 
approach makes the lightness value S picturized with criteria light exposure the common 
variable of the function of a weighting factor. Functions hi (8S), h2 (8S), h3 (8S), and h4 (8S) 
which overlapped on the boundary of each field as shown in (b) of drawing 8 The weighting 
factor to each lightness value is determined. The synthetic lightness value Z is calculated by 
the degree type. 
[0031] 
[Equation 8] 

Z=Pxh1 (8S)+2 Qxh2 (8S)+4 Rxh3 (8S)+8 Sxh4 (8S) — (8) 

[0032] Thus, this invention equipment is called for by the function which made the variable 
the lightness value with a common weighting factor. Therefore, even if the ratio of the 
lightness value of the 1st image to the n-th image differs from the ratio of light exposure in 
connection with property change of a camera, change of lighting reinforcement, a motion of a 
body, etc., the discontinuity about composition of a weighting factor is eased. Therefore, even 
if the property of the output signal of a camera over incidence reinforcement has change etc., 
an extensive dynamic range image is appropriately compoundable. 

[0033] Moreover, in the above-mentioned example, in making the ratio of light exposure 
change according to change of the lighting environment of a device under test etc., it sets up 
shutter speed t1 and t2 Ktmax) which is different in CCD cameras 41 and 42. By doing in this 
way, two images of the light exposure ratio of lambda 1xt1:lambda2xt2 can be obtained, and 
the image of the extensive dynamic range suitable for the lighting environment where the 
device under test was placed can be obtained. 

[0034] The [2nd example] The equipment of the 2nd example has added the exposure-time 
decision circuit 33 to the configuration of the 1st example equipment of drawing 1 , as shown 
in drawing 9 . This exposure-time decision circuit 33 determines the optimal exposure time 
from the synthetic image memorized in the image memory 32. The method of determining the 
combination of the exposure time from the compounded image determines the combination 
(t'1 1, t21) of shutter speed, (t12, t22), (t13, t23), and — (t14, t24) beforehand, for example. 
However, it is t1 1<t12<t13<t14 and t2Kt22<t23<t24. In the beginning, it picturizes by (t1m, 
t2m). And the average of the obtained synthetic image, for example, brightness, is calculated. 
This average is 1st threshold Th1. In being high, it judges it as what has a bright lighting 
environment, and the exposure time is changed into (t1 (m-1), t2 (m-1)). On the contrary, 
when the average of brightness is lower than 2nd threshold Th2 (Th2 <Th1), a lighting 
environment judges it as a dark thing, and changes the exposure time into (t1 (m+1), t2 (m+D). 
Maximum, the minimum value, the mode, or the operation value of the brightness in an 
attention field can be used besides using the average of brightness as a decision criterion. 
Two or more division light can be used also in this example. 

[0035] The [3rd example] In the above-mentioned example, although prism 10 was used as an 
incident light division means, as shown in drawing 10 , a filter 40 can also be used as an 
incident light division means. The filter 40 with which alignment was performed per one line 
before the CCD component 1 of CCD camera 41 is stuck as shown in drawing 1 1 (b). As an 
image which this CCD camera 41 outputs, a digital signal is inputted into a computer system 
43 from image input port 42, and is memorized in the image memory of that interior. 
[0036] As shown in drawing 1 1 (a), the permeability of a filter 40 makes two lines one period, 
and it is changing so that two values may be taken, so that the incident light reinforcement on 
the pixel arranged by two-dimensional [ of the CCD component 1 ] may change in the shape 
of stripes per one line. That is, the filter 40 of odd lines is set as the 1st predetermined 
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permeability and the 2nd predetermined permeability for even lines. Booing in this way, it 
can consider as the optical reinforcement lambda 1 and the optical reinforcement lambda 2 
for every line on the screen of the CCD component 1. The exposure time tmax which is not 
influenced by migration of a device under test in this condition using the frame shutter of 
CCD camera 41 Shutter speed ts of less than The device under test which sets up and 
carries out high-speed migration is picturized. Thus, as a result of being picturized, as shown 
in drawing 12 , the image 2 obtained from the image obtained by the optical reinforcement 
lambda 1 in the image 1 obtained from the set of odd lines and the set of even lines can be 
used as the image obtained by the optical reinforcement lambda 2. That is, the light exposure 
ratio of two images can be set to lambdal :lambda2. In this case, since each image is obtained 
for every line, the lightness value of each pixel of Rhine of a between is calculated with the 
interpolation values (average etc.) of the lightness value of each pixel on Rhine of both sides. 
[0037] Thus, the image of an extensive dynamic range is compoundable by the approach 
mentioned above from two images of obtained exposure quantitative ratio lambdal :lambda2. 
The ratio of light exposure can be made to change also in this example according to change of 
the lighting environment of a device under test etc. In that case, different shutter speed t1 
and t2 «tmax) for every (even lines, odd lines) line of a CCD camera is set up. By doing in 
this way, irrespective of optical intensity ratio lambdal :lambda2 with a filter 40 divided, two 
images of exposure quantitative ratio lambdal xt1 :lambda2xt2 can be obtained, and the image 
of the extensive dynamic range suitable for the lighting environment where the device under 
test was placed can be compounded. 

[0038] Moreover, in this example, although the filter 40 changed permeability by turns per one 
line, every several lines are sufficient as it, and it may change permeability per pixel. For 
example, as shown in drawing 13 (a), you may arrange so that permeability may be changed to 
two by the pixel which adjoins a certain pixel and its pixel in x and the direction of the y-axis. 
Moreover, when making the number of partitions of optical reinforcement or more into three, 
as shown in drawing 1 3 (b) and (c), permeability (drawing illustrates trichotomy) is set up by 
the number of partitions, it is Rhine or a pixel unit and a filter to which permeability was 
changed periodically may be constituted. The synthetic approach of the image at the time of 
dividing light or more into three is as having mentioned above in the 1st example. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[ Drawin g 1] It is the block diagram having shown the configuration of the image pick-up 
equipment concerning the 1st example of this invention. 

[Drawing 2] The property Fig. having shown the property of the weight function in image 
composition. 

[ Drawin g 3] The property Fig. having shown other properties of the weight function in image 
composition. 

[ Drawing 4] The explanatory view having shown the example which branches light to plurality. 
[Drawing 5] The timing chart explaining actuation of this equipment. 

[ Drawing 4] The block diagram having shown the detailed configuration of the image memory 
of this equipment. 

[ Drawin g 5] The property Fig. having shown the relation between each lightness value and the 
lightness value of the extended dynamic range. 

[ Drawin g 6] The property Fig. having shown the function of a weighting factor. 

[Drawing 7] The explanatory view having shown the synthetic approach. 

[ Drawing 8] The explanatory view having shown other synthetic approaches. 

[Drawin g 9] The block diagram having shown the configuration of the image pick-up equipment 

concerning the 2nd example of this invention. 

[ Drawing 10] The block diagram having shown the configuration of the image pick-up 
equipment concerning the 3rd example of this invention. 

[Drawin g 11] The explanatory view having shown the configuration of the filter in the 3rd 
example. 

[Drawin g 12] The explanatory view having shown the image composition approach of the 
image pick-up equipment concerning the 3rd example. 

[Drawing 13] The explanatory view having shown other configurations of the filter in the 3rd 
example. 

[Description of Notations] 

I 2 — CCD component 
10 P1 -Pn — Prism 

I I — Lens 

21, 22, 32 — Image memory 

30 — Synchronizing circuit 

31 — Synthesizer unit 

32 — Exposure-time decision circuit 
41 42 — CCD camera 



[Translation done.] 
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